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Objectives: To assess the combination of propofol and
remifentanil for sedation to reduce shoulder dislocations in
an ED.
Methods: Eleven patients with anterior glenohumeral dis-
location were given propofol 0.5 mg/kg and remifentanil
0.5 mg/kg iv over 90 seconds and then further doses of
0.25 mg/kg and 0.25mg/kg, respectively, if needed.
Another practitioner attempted reduction using the Milch
technique.
Results: Reduction was achieved in all patients within four
minutes of giving sedation (range 0.3–4; mean 1.6). Seven
required one attempt at shoulder reduction, three required
two attempts, and one required three attempts. Mean time to
recovery of alert status was three minutes (range 1–6). The
mean pain score during the reduction was 1.7 out of 10
(range 0–5). Nine patients had full recall, one had partial
recall, and one had no recall at all. Eight patients were ‘‘very
satisfied’’ with the sedation and three were ‘‘satisfied’’. There
were no respiratory or haemodynamic complications that
required treatment.
Conclusions: Propofol and remifentanil provide excellent
sedation and analgesia for the reduction of anterior
glenohumeral dislocation, enabling rapid recovery.

A
cute glenohumeral dislocation is a common presenta-
tion to emergency departments (EDs). Many methods
of reduction have been described but all require a

‘‘relaxed’’ patient and good analgesia. This is commonly
achieved by combining an intravenous opioid with a
benzodiazepine.

Although studies have compared intra-articular lignocaine
with intravenous sedation, using intravenous agents such as
meperidine, morphine, fentanyl, midazolam, and diazepam,1–4

few studies have evaluated alternative intravenous agents for
sedation. Etomidate combined with fentanyl has been used
successfully for this purpose with faster recovery times.5 In this
paper we describe the use of propofol and remifentanil to
facilitate shoulder reduction.

We set out to assess the efficacy of propofol and
remifentanil for sedation and analgesia for the closed
reduction of acute anterior glenohumeral dislocation. Our
local ethics committee requested that we conduct this pilot
study, using careful supervision, before undertaking a
comparison with our current method.

METHODS
We recruited eleven patients with acute anterior glenohum-
eral dislocation. We chose patients aged 16–65 years,
American Society of Anesthesiologists (ASA) grade I or II,
and included patients with an avulsion fracture of the greater

tuberosity or of the glenoid labrum. We excluded those with
more major fracture/dislocations and patients with posterior
dislocations or major injuries.

Patients were pre-oxygenated with a Mapleson C circuit
and a well fitting facemask. Intravenous sedation was
administered by an anaesthetist in seven cases and an
emergency physician in the other four. A separate practi-
tioner performed the reduction. Baseline heart rate, blood
pressure, and oxygen saturations were recorded. During the
sedation period, the electrocardiogram (ECG) and oxygen
saturations were continuously monitored, and non-invasive
blood pressure was measured every two minutes in the
normal way. An end tidal carbon dioxide monitor was used,
which served to demonstrate adequate mask seal and detect
apnoea (apnoea was defined as no detectable expired CO2 for
more than 20 seconds).

The initial sedative doses were 0.5 mg/kg of propofol plus
0.5 mg/kg of remifentanil, given intravenously over 60 and 30
seconds, respectively. The first two patients were given
200 mg of glycopyrrolate to prevent potential bradycardia,
but this appeared to be unnecessary and was subsequently
omitted. Shortly after the injections were given, reduction
was attempted using the Milch technique. If unsuccessful,
additional doses of 0.25 mg/kg of propofol plus 0.25 mg/kg of
remifentanil were given and the procedure repeated.

We recorded the total sedative dose, number of attempts at
shoulder reduction, and success rates. After reduction, the
patients were asked about recall of events, overall satisfac-
tion, and to assess discomfort on a scale from 0 (no pain) to
10 (worst pain imaginable) with an integer. We noted the
times from sedation to reduction, to recovery of alert status,
and to discharge.

RESULTS
We studied nine males and two females. The average age was
28 years (range 17–49). Seven had suffered at least one prior
shoulder dislocation. All eleven patients had a successful
reduction within four minutes. Seven required one attempt at
shoulder reduction, three required two attempts, and one
required three attempts.

All patients had adequate sedation and analgesia within
three minutes. In eight of the eleven subjects, only one dose
of 0.5 mg/kg propofol and 0.5 mg/kg remifentanil was
required. One patient required one additional dose and two
patients required two additional doses of 0.25 mg/kg propofol
and 0.25 mg/kg remifentanil. The mean (range) total doses of
propofol and remifentanil were 47 (30–80) mg, and 48 (30–
80) mg, respectively.

The mean time to achieve reduction after dosage was 1.6
minutes (range 0.3–4). The mean time to recovery, being
clinically alert, was 3.0 minutes (range 1–6). Time spent in

Abbreviations: ASA, American Society of Anesthesiologists; ECG,
electrocardiogram; ED, emergency department
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the ED after reduction was an average of 81 minutes (range
30–312). Four patients had their discharge delayed for
reasons unrelated to their dislocated shoulder. In the other
seven, the mean time to discharge was 49 minutes.

All subjects remained verbally responsive throughout.
Recall was reported as full in nine patients, partial in one
patient, and one patient had no recall of the reduction. The
worst pain scores were a mean of 1.7 (range 0–5). Eight of
the eleven patients described the sedation and reduction as
‘‘very satisfactory’’ and the remaining patients described it as
‘‘satisfactory’’.

There were no respiratory or circulatory complications that
required treatment. Mean heart rate decreased by 13 beats
per minute (16% decrease from baseline) (range 1–25 bpm,
1–33%), and mean systolic blood pressure decreased by
18 mmHg (12% decrease from baseline) (range 212–
59 mmHg, 28–34%). Oxygen saturation decreased in two
subjects to 95% and 94%, but no episodes of apnoea were
detected.

DISCUSSION
Propofol and remifentanil are commonly combined for total
intravenous anaesthesia and are being used as conscious
sedation for painful procedures.6–9 Propofol is rapidly redis-
tributed and a single dose has a short clinical effect.
Remifentanil is a potent m-opioid agonist with an ester
linkage that is rapidly broken down by non-specific esterases
in tissues and blood. It has an elimination half life of about
ten minutes.10 Both agents have a rapid onset of action and
prompt recovery, ideal for short procedures. They are
synergistic both pharmacodynamically11 12 and pharmacoki-
netically.13 Using both propofol and remifentanil may be
better than using either agent alone.6 8 The doses used are
approximately a third of those used during anaesthetic
procedures.

We found that propofol and remifentanil gave rapid and
adequate sedation and analgesia while maintaining patient
responsiveness. This allowed shoulder reduction in all
patients with a minimal level of discomfort. Traditional
agents have lengthy actions so that patients are drowsy for a
long time. Rapid recovery is a marked feature of the
technique we describe. The subjects became alert quickly
and were able to walk unaided in less than 30 minutes. A
potential disadvantage of short acting analgesics could be less
satisfactory pain relief after the procedure. We did not assess
this feature specifically, but no patients needed further
analgesics after reduction. In a busy department with limited
resources for supervision for long periods, reduced recovery
time is a major advantage. The technique was highly
acceptable to both patients and staff.

Cardiovascular effects were mild and did not require
treatment. Respiratory depression is the most likely compli-
cation with this method. There were no recorded apnoeic
episodes although two subjects had mild respiratory depres-
sion that did not require intervention. The inhibition of
ventilation by a 0.5 mg/kg bolus of remifentanil peaks at 2.5
minutes after injection and has ceased after 15 minutes.14

Adequate pre-oxygenation using a Mapleson C circuit gives
two important safeguards. First, hypocapnia is prevented so
that apnoea is less likely. Second, full pre-oxygenation
extends the safety period considerably if transient hypoven-
tilation occurs. This is an important part of our method and
we would not consider the procedure without it. Once
breathing has re-started, as seen by the bag movements, then
a prolonged period of observation is not required.

This evaluation showed that in relatively young fit patients,
a combination of propofol and remifentanil provides effective
sedation and analgesia while enabling a rapid recovery. A
randomised controlled comparison with current methods for

reduction of dislocations is now in progress. Specific aspects
of the study include assessment of safety in the hands of less
experienced administrators and how well the method can be
used in older patients.
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